ABSTRACT-Sixty-five fossil brachyuran crabs, collected from rocks of the Orca Group, Tokun Formation, and Poul Creek Formation, have been assigned to six species, five of which were described previously. One of these, Pilumnoplax hannibalanus, is reassigned to Neopilumnoplax. Morphologic descriptions of Raninoides vaderensis, Eumorphocorystes naselensis, Portunites alaskensis, and Branchioplax washingtoniana are emended. Orbitoplax plafkeri n. gen. and sp. is described from the Poul Creek Formation on Wingham Island. The diagnosis of age for the Orca Group has been problematic. However, the well-preserved brachyurans, Branchioplax washingtoniana, Neopilumnoplax hannibalanus, and Raninoides vaderensis, provide corroborative evidence for an Eocene or older age for the rocks. Alaskan decapods include species common to the entire Pacific coast north of California, as well as species endemic to Alaska.
INTRODUCTION B
RACHYURAN DECAPOD crustaccan fossils have been collected from a number of localities in the Prince William Sound region, Gulf of Alaska, within the Orca Group, the Tokun Formation, and the Poul Creek Formation. The brachyuran fauna is composed primarily of goneplacids, with relatively fewer portunids and raninids.
The Orca Group embraces the oldest sedimentary sequence in the Gulf of Alaska that is known to contain crabs. Brachyurans, though not abundant, are some of the best preserved of the Orca fossils. Generally, the microfauna within the Orca Group is poorly preserved, and age-diagnostic molluscs are found in only one locality, making the age of the Orca Group problematic. Therefore, it is the purpose of this study to use the decapods to refine the interpretation of the age of the Orca Group.
The well-preserved decapod fossils from the younger Tokun and Poul Creek Formations are compared with those from Washington and Oregon, as well as with those from the Orca Group. Some Pacific West Coast decapod assemblages have been used as diagnostic of the Oligocene Lincoln molluscan stage (Jeletzky, 1973) . However, recent work by Suavely et al. (1980) indicated that decapods described by Rathbun (1916) from Koitlah Point, Olympic Peninsula, Washington, were from what is presently known as the Hoko River Formation, and are late Eocene in age, rather than Oligocene. These recent re-evaluations of the stratigraphy of the Pacific West Coast place some doubt on other decapod ranges as established by Rathbun (1926) .
The principal purposes of this paper are to: 1) examine and describe the fossil decapod crustaceans from the Alaska localities, 2) emend original descriptions based upon more complete specimens than were originally available, 3) compare the decapod taxa to those from better known assemblages in Washington and Oregon, and 4) assess the biochronological usefulness of these taxa. Additionally, where possible, an attempt is made to suggest synecological relationships based on associated fauna.
Specimens in this study were collected over field seasons from 1953 to 1983. Most of the collections were made by George Plafker as part of continuing exploration of the Gulf of Alaska coastal regions by the United States Geological Survey.
LOCATION AND STRATIGRAPHY
General.-The study area is located along the coast of the central part of the Gulf of Alaska (Figure 1 ). Specimens were collected from two localities near the mouth of Galena Bay in northeastern Prince William Sound. Other localities are on the west side of Bering Lake, the southeastern tip of Wingham Island, and Kayak Island. Localities near Galena Bay are referred to the Orca Group. One locality near Bering Lake is referred to the Tokun Formation. All of the remaining localities are within the Poul Creek Formation.
To assign an age to each formation, invertebrate faunas from the study localities were compared with faunas from formations on the Pacific Coast from British Columbia south to California. Primarily, molluscan faunas were compared with similar faunas representative of the Pacific Coast Paleogene stages as established by Weaver (1944) .
Orca Group.-The Orca Group probably underlies most of Prince William Sound and is exposed over an area of about 21,000 km" in Prince William Sound and in the Chugach Mountains (Winkler, 1976) . Orca exposures are known on most of the islands in Prince William Sound. The unit is thought to range in age from late Paleocene to middle Eocene (Figure 2 ). Correlative rocks also occur on all but the southeastern tip of Wingham Island and possibly form the core of the Ragged Mountains (Plafker and MacNeil, 1966) .
Accurate estimates of the thickness of the Orca Group are currently not possible, owing to the repetitious tight folding and faulting of the rocks and the lack of adequate biostratigraphic control. The contact with the underlying Valdez Group has not been established with any certainty (Plafker and MacNeil, 1966) . In addition, the top of the Orca Group also has not been recognized (Plafker and MacNeil, 1966) . However, if considered a distinct unit, the Orca Group is estimated to be as much as 6,000 to 10,000 m thick (Plafker et al., 1985) .
The Orca Group originally was described by Schrader in 1900 and most recently was studied by Plafker and MacNeil (1966) , Addicott and Plafker (1971) , Tysdal et al. (1976) , Winkler (1976) , Marincovich and McCoy (1984) , Plafker et al. (1985) , and Plafker, 1987 . Tysdal et al. (1976 subdivided the Orca Group into three conformable units. In ascending order, these units are the volcanic unit, the volcanic and sedimentary unit, and the sedimentary unit. The volcanic unit consists of altered tholeiitic basalt, pillow flows, pillow breccia, and massive columnar flows (Tysdal et al., 1976; Winkler, 1976; Plafker et al., 1985) . The volcanic and sedimentary unit of the Orca Group consists of "interbedded light-to dark-gray, thin-to thick-bedded, fine-to medium-grained sandstone and interbedded siltstone" (Tysdal at 50.5-53.5 ± 1.6 Ma (Plafker et al., 1985) . This places the upper age limit within the early to middle Eocene (Berggren et al., 1985) .
Tokun Formation.-The Tokun Formation was first described by Martin (1908) and more recently was studied by Tysdal et al. (1976) , Wolfe (1977) , Marincovich and McCoy (1984) , and Plafker (1987) . The formation is exposed on both shores of Lake Tokun and extends to the north and northeast toward the Martin River Glacier and toward the western shore of Lake Charlotte (Martin, 1908) . The Tokun also occurs on the west shore of Bering Lake and is conformable with the superjacent Poul Creek Formation (Tysdal et al., 1976) (Figure  2 ).
The Tokun Formation attains a maximum thickness of 1,067 m and consists of sandy shales overlain by sandstones. In the upper part, sandstones are interbedded with massive siltstones, calcareous siltstones, and silty limestones (Martin, 1908; Tysdal et al., 1976) . Calcareous concretions occur in the upper part of the Tokun Formation. Throughout the Katalla District, the Tokun Formation has produced a meager megafauna; however, fossil crabs and mollusks are common at some localities (Tysdal etal., 1976) .
The Tokun Formation was interpreted to have been deposited in a deltaic environment (Plafker, 1987) . It has been described as intertonguing with a continental coal-bearing facies, the Kulthieth Formation, on Kayak and Wingham Islands (Plafker, 1987) . The total age range for the Tokun Formation has been determined to be late Eocene through earliest Oligocene (MacNeil et al., 1961 (Wolfe, 1977) . In addition, toward the east Perse washingtonensis (Weaver) was collected from the basal Tokun Formation; this species also suggests a late Eocene age (Wolfe, 1977) . A specimen tentatively identified as Turcicula columbiana Dall, when compared with the fauna from Washington and Oregon, suggests that part of the Tokun Formation could be as young as Keasey age (Wolfe, 1977) . Poul Creek Formation.-TaViakrro (1932) originally proposed the Poul Creek Formation for rocks exposed along Poul Creek and elsewhere. Some of the exposures within the study area, which have been correlated with, and referred to, the Poul Creek Formation, were originally described by Martin (1908) as the Katalla Formation. The Katalla Formation was correlated with the Poul Creek Formation, based on similarities in lithology and age (Plafker, 1987) (Figure 2) .
The Poul Creek within the study area is exposed in the hilly area south of Bering Lake between the lake and the Katalla River, and along the base of the eastern slope of the Ragged Mountains (Martin, 1921) . The formation also is exposed on Kayak Island, on the southeast part of Wingham Island (Martin, 1908; Plafker, 1974) , and in the region north and northeast of Bering Lake (Martin, 1908; Tysdal et al., 1976) .
In the Katalla region, the Poul Creek Formation is approximately 1,31 1-1,708 m thick. In ascending order, the formation was divided into the Split Creek Sandstone Member, the Basin Creek Member, and the Burls Creek Member. The basal contact with the Tokun Formation is sharp and conformable (Tysdal etal., 1976) .
The Basin Creek Member is a resistant unit consisting of very fine grained quartzofcldspathic sandstone interbedded with silt- Plafker, 1987.) stone and sandy siltstone which is locally glauconitic (Tysdal et al., 1976) . Hard, round calcareous concretions containing fossil crabs are found within the siltstone beds. This member merges conformably and gradationally with the underlying Split Creek Member (Tysdal et al., 1976) . The Poul Creek Formation is in conformable contact with the strata above (Tysdal et al., 1976) . The Poul Creek Formation has been interpreted to have been deposited in a marine environment at sublittoral to bathyal depths in a basin which was variously free circulating or restricted (Tysdal et al., 1976) . Pacific coast, age-diagnostic mollusks, such as Acila, Bathybembix, Liracassis, and Turritella, occur throughout the Poul Creek and suggest an Eocene to late Oligocene age for this unit (Marincovich and McCoy, 1984) . In addition, the Split Creek Sandstone Member has yielded a fauna that is considered by Yokes {in Wolfe, 1977) RANINOIDES VADERENSIS Rathbun, 1926 Figure 3.1, 3.2 Diagnosis.-Carapace obovate, greatest width posterior to front half; transversely convex, surface smooth; fronto-orbital region less than extreme width of carapace.
Emendation to description. -Carapace obovate in outline, anterior one-half widest, greatest width 55-60 percent total length; entire surface finely and unevenly granulate, granules more coarse anteriorly and laterally; carapace only slightly convex longitudinally, much more so transversely; lateral margins turned under.
Width of fronto-orbital region about 75 percent extreme width; fronto-orbital region widest posteriorly, tapering anteriorly; orbits directed somewhat toward long axis. Dorsal margin of each orbit marked by two deeply grooved, open fissures, lateralmost fissure about twice as deep as wide, approximately parallel to lateral margin of orbit; interior fissure wider, approximately parallel midline of carapace. Outer orbital tooth bifid, inner branch short, outer branch extending farther forward than interior teeth; frontal margin of carapace forms rostrum that extends well beyond orbits, slightly downturned. Rostrum long, triangular, with slightly convex granulate margins, keeled medially; keel subtle, not extending beyond posterior frontal region, bounded laterally by shallow sulci.
Anterolateral margin of carapace convex in outline, bearing one pair of short hepatic spines directed more forward than outward; posterolateral margin weakly sigmoid, carapace tapering to narrow, convex posterior margin; posterolateral margin with narrow beaded marginal rim; margin turned under carapace; posterior margin convex with narrow marginal rim.
Midline of carapace smooth; cardiac region very poorly defined, slightly elevated, marked by two subtle arcuate grooves; other regions undefined.
Shallow furrow along sinuous transverse line posteriad frontoorbital region marks anterior of subtle transverse ridge; lateral part of furrow pustulose; hepatic regions with pustulose prosopon.
Locality, type specimens, and occurrence. -Specimens referable to this taxon were collected from the Galena Bay localities within the Orca Group. Specimens USNM 431251, USNM 431253, and USNM 6649414 are from locality 64 APr 255C (Figure 1 ). Locality 83APr 1 14 yielded only one specimen possibly referable to Raninoides vaderensis (USNM 431250). This locality is described as occurring near Johnson Cove, about one mile north of the entrance to Galena Bay, and is not located on Figure 1 . These four specimens are deposited in the United States National Museum of Natural History.
The holotype, deposited in the Burke Memorial Washington State Museum, University of Washington, Seattle, is from "1 mile west of junction of Olequa and Stillwater Creeks on the latter near Vader, Lewis County, in section 30, township 11 north, range 2 west; upper Eocene series, Tejon Formation" (Rathbun, 1926, p. 93) .
The four specimens in this study are preserved as molds of the interior (Figure 3) . One is broken across the carapace (USNM 649414), another (USNM 43125) is partially exfoliated with part of replaced integument preserved. Two of the specimens (USNM 431250 and USNM 431251) are very poorly preserved and only tentatively referred to this taxon.
Remarks. -The four specimens referred to Raninoides vaderensis represent one of two decapod species within the Orca Group. Two specimens well enough preserved to measure range in size from 33.5 to 40 mm long. Representatives of Raninoides vaderensis are characterized by having an ovate carapace that is very convex transversely. The differences between R. vaderensis and R. lewisanus Rathbun, 1926 , are subtle. The frontoorbital width of R. lewisanus is greater, the anterolateral spine is more forward, the posterolateral margin is not sigmoidal, and the transverse convexity is much greater (Rathbun, 1926) . Raninoides eugenensis Rathbun, 1926 , differs from R. vaderensis by being less convex transversely. The rostrum of the former extends forward less than the orbital spines. The rostrum of/?. eugenesis is bounded on either side by spines, which do not occur on R. vaderensis. The extreme width of R. eugenensis is just posterior to the lateral spines. The transverse sinuous ridge on the anterior dorsal carapace of/?, vaderensis is a distinguishing feature not observed on other species.
In addition to the holotype, Rathbun (1926) described R. vaderensis from specimens occurring within a middle Eocene series along the Umpqua River at "Basket Point" in Douglas County, Oregon. Extant species of this genus can be found in water from 20 to 240 m, and on sandy, shelly, or muddy bottoms (Rathbun, 1937) . Other species are known from coastal waters off" North Carolina, and as far south as Brazil in the Atlantic and from the Gulf of California south to Ecuador in the Pacific (Rathbun, 1937) .
The raninids have a unique shape and organization which make their exact systematic position difficult to interpret (Williams, 1984) . It is often difficult to determine which characteristics are derived and which are primitive because of specializations related to burrowing. Stevcic (1971) suggested that the elongated body, lengthened mouth parts, and incompletely flexed abdomen were related to the burrowing habit.
Genus EUMORPHOCORYSTES Binkhorst, 1857
Type species. -Eumorphocorystes sculpt us Binkhorst, 1857. EUMORPHOCORYSTES NASELENSIS Rathbun, 1926 Figure 4.1, 4.2 Diagnosis.-Carapace broadly ovate or egg-shaped; anterolateral margins arcuate, converging sharply anteriorly; anterolateral spines about one-third distance from front; Fronto-orbital margin about one-half total width of carapace; coarsely punctate; median ridge entire length of carapace, including rostrum.
Description.-Carapace broadly ovate in outline, widest behind anterolateral teeth; greatest width about 60 percent total length; carapace convex longitudinally, very convex transversely; lateral margins turned slightly under, taper posteriorly to anterolateral teeth, becoming straight. , Width of fronto-orbital region slightly less than one-half greatest width; fronto-orbital region widest posteriorly, tapering slightly anteriorly; orbits directed forward. Dorsal margin of each orbit marked by two U-shaped open fissures, wider than deep, directed posteriorly; approximately parallel to long axis of animal; outer tooth of orbit longest; two inner teeth progressively shorter, second tooth bifid. Frontal margin of carapace produced to form rostrum, not extending beyond orbits; not downtumed. Rostrum long, triangular, margins slightly convex, inflated; rostrum keeled medially; keel subtle, extending posteriorly into well-defined medial ridge that extends entire length of carapace; keel bounded laterally by shallow sulci. Anterolateral margins of carapace convex in outline, turned under at lateral angle, becoming straight and tapering posteriad lateral angle; one pair long, stout lateral spines; spines directed outward and very slightly forward; posterolateral margin convex, converging posteriorly to blunt posterolateral comer; posterior margin slightly concave.
Midline of carapace strongly keeled for entire axial region; urn-shaped cardiac region gently and broadly swollen, tapering. merging into keeled axial region posteriorly; two deeply etched branchiocardiac grooves as arcuate impressions; remainder of cardiac groove subtle; two arcuate muscle scars, directed toward axis of carapace, lying just anteriad cardiac grooves; pair of gastric pits either side of midline at anterior termini of muscle scars; metabranchial region slightly less inflated than remaining branchial region; dorsal carapace covered by large punctae or pits. Sternum narrow, elongate; elements 1-3 narrow anteriorly, broadening at midlength to form rounded, triangular termination separated from element 4 by narrower, parallel-sided part; element 4 with narrow anterior processes directed anterolaterally, forming widest part of sternum, narrowing at midpoint, wider posteriorly; axis of sternum slightly concave anteriorly, becoming deeply depressed posterior to element 4.
Abdominal somites uniformly narrow, somites 3-5 bear median, anteriorly directed spines; telson longer than wide, tapering posteriorly, axial region raised.
Appendages unknown. Locality, type specimen, and occurrence. -The type specimen, CAS 61807.01, is deposited in the California Academy of Sciences, San Francisco. Collections from this study are deposited there and in the United States National Museum of Natural History in Washington, D.C. Rathbun (1926) described Eumorphocorystes naselensis from one specimen collected near the Nasel River in Washington. Subsequently, Jeletzky (1973) identified E. naselensis from Nootka Island, British Columbia. In each case, E. naselensis was identified from rocks considered to be Oligocene in age.
Five specimens in this study, referable to E. naselensis, were collected from the Poul Creek Formation on Kayak Island at localities 72APr 23C (USNM 431256 and USNM 431257), 72APr 80A (USNM 431255), and M5774 (USNM 431254), and from an unknown locality near Redwood Creek, Alaska (CAS 29180).
Remarks.-The five specimens referable to this taxon are preserved as partially exfoliated molds of the interior with some part of replaced integument remaining on the dorsal surface of the carapaces. The lateral spines are not preserved in their entirety. The ventral surface has been exposed on one specimen (CAS 29180). Ambulatory limbs are not preserved.
Representatives of Eumorphocorystes naselensis exhibit several characters justifying placement in the Raninidae. Essential characters include an elongate carapace that does not cover the proximal abdominal terga, and flat chelae with a slightly deflected fixed finger. Eumorphocorystes sculptus Binkhorst, 1857, type species of the genus, embodied specimens with strong, anteriorly directed anterolateral spines, a strong axial ridge, and oblique granulated ridges (Glaessner, 1969) . Rathbun (1926) assigned E. naselensis to Eumorphocorystes based on the egg-shaped body, the median ridge, and the narrow fissures of the front region. Rathbun suggested that E. naselensis strongly resembled Ranidina willapensis Rathbun, 1926 . Ranidina willapensis has a carapace that is similar in outline and is similarly ornamented. It also bears one pair of stout, lateral spines, anarrow anterior and posterior, and a thickened midsection (Rathbun, 1926) . Eumorphocorystes naselensis differs in having a median ridge, a more convex carapace, and more anteriorly placed lateral spines (Rathbun, 1926) . The sternum of E. naselensis does not resemble any of the Ranidina, confirming Rathbun's judgement that the species does not belong with that genus.
Some characteristics off. naselensis differ from E. sculptus. Eumorphocorystes naselensis does not show the oblique granulated ridges considered characteristic of the genus. Spines of /:'. naselensis are located more posteriorly than in E. sculptus and are much more robust. The anterolateral margin of £. naselensis is considerably longer, more convex, and much more anteriorly convergent than in E. sculptus.
Eumorphocorystes naselensis does demonstrate characteristics similar to E. schencki Rathbun (1932) and E. leucosiae Rathbun (1932) . Each species bears large punctae on the dorsal surface of the carapace which give the appearance of pits and each has a characteristic egg-shaped carapace.
In terms of outward appearance, this species bears a marked resemblance to Lyreidus alseanus Rathbun. 1932 ; however, the latter tends to be more gracile, to have more delicate lateral spines, to be smaller, and to have a very subtle median ridge. Confirmation of the distinctiveness of the two species lies in comparison of the sternal elements. The sternum of L. alseanus (Feldmann, 1989, p. 65 ) is typical oi Lyreidus in that element four is slightly flared into two lobes anteriorly, whereas that region is narrow and elongate, flaring into narrow projections in E. naselensis. To our knowledge, the sternum has not been previously described in a species oi Eumorphocorystes, so that the description constitutes the first record of that structure. PORTUNITES ALASKENSIS Rathbun, 1926 Figure 5.1, 5.2 Diagnosis. -C?iv?i\i2ice not much broader than long; front dentate, orbits large; anterolateral margin with three or four teeth posterior to orbital tooth, last tooth longest; longitudinal ridge on branchial region extending obliquely from posterolateral corner to axial comer of branchial region; moderate length chelipeds.
Emendation to description. -Medium size carapace, outline hexagonal, widest between lateral teeth; slightly convex transversely, more so longitudinally; sides vertical to slightly underturned.
Orbits large with concave upper margins, extending from front slightly obliquely toward posterior; upper margins granulate along rims; eyestalk slender, relative to size of orbit. Anterolateral margin, measured from extraorbital tooth to lateral tooth, less than 33 percent total length; arcuate and converging anteriorly; posterolateral margin about 60 percent total length, converging posteriorly, bearing slight depression at posterior corner; posterior margin nearly straight with slight ridge.
Regions well defined by broad, shallow grooves; swollen; epigastric regions small, gently swollen areas on either side of midline posteriad frontal region; protogastric regions broadly swollen, on either side of mesogastric region; transverse ridge connecting midpoints of protogastric regions; mesogastric region narrow, elongate, extending along midline of carapace from just posterior to epigastric, merging into metagastric region; metagastric region broadly inflated, triangular, with concave sides, convex base; urogastric region swollen, just posterior to metagastric; poorly defined by grooves; broad, shallow, sinuous cervical groove, interrupted medially by metagastric region; cardiac region triangular, apex directed posteriorly; anterior corners with inflated bosses, each with centrally located pustule; posterior apex less swollen, no pustule. Ventral aspect of carapace not preserved.
Fixed finger of major cheliped bearing tooth at innermost angle of occlusal surface, directed toward palm; movable finger carinate along superior surface; carpus slightly longer than broad, bearing strong triangular inner spine; merus with two outer spines, one near articulation with carpus, one more proximal.
Meri of ambulatory legs flattened, ovate in cross section, about five times longer than broad; transversely ridged dorsally and on posterior edge; carpus about four times longer than broad; dactylus of fifth pereiopod ovate, paddle-like.
Locality, type specimens, and occurrence. -Hololype and several paratypes are deposited in the Natural Histon,' Museum of Los Angeles County, but were not studied. One paratype, USNM 354169, is deposited in the United States National Museum of Natural History, Washington, D.C. Collections from this study are deposited in the United States National Museum of Natural History. Rathbun (1926) describe Portunites alaskensis from Oligocene age rocks along the east branch of Redwood Creek in Alaska. Two specimens from Oligocene age rocks along Pearl Creek in Alaska were also referred to this taxon. Additionally, Portunites alaskensis was identified by Rathbun (1926) from five Oligocene localities in Washington and one upper Oligocene locality near Eugene, Oregon. Jeletzky (1973) reported the occurrence of Portunites alaskensis from rocks of Oligocene age in British Columbia.
Specimens referable to this taxon were collected from localities Ml222 (USNM 431261), Ml226 (USNM 431258, USNM 431259, and USNM 431262), and M1227 (USNM 431262) near Bering Lake, and on Kayak Island at locality 72APr 56A (USNM 431260), from the lower part of the Foul Creek Formation (Figure 1) .
Of the five specimens referable to this taxon, one (USNM 431260) is preserved as a partially exfoliated mold of the interior which has some replaced integument remaining on the dorsal surface of the carapace. Much of the left chela is preserved. The right chela is preserved as a mold of the exterior; it also bears the mold of a tooth at the inner occlusal surface. The remaining specimens also are preserved as molds of the interior. The paddle-like dactylus of the last walking appendage is preserved on only one of the specimens (USNM 431258). The specimens range in length from 15.8 mm to 26.5 mm.
Remarks. -Rathbun (1926) placed Portunites alaskensis with the Portunidae, based upon possession of a broad, flat carapace with the greatest width between the lateral spines, large or elongate orbits, a dentate anterolateral margin, a dentate front margin, and flattened fifth pereiopods, usually with oval dactyli (Glaessner, 1969) . Rathbun (1926) suggested that the width of P. alaskensis should be 1.5 times the length when measured in front of the spine at the lateral angle. However, the width was found to be less than 1.5 times the length based on specimens measured in this study. This suggests that there is individual variation in length-width ratios within this species and that this character should not be used in keying this genus. Indeed, Warner (1977) observed that some crabs exhibit a change in length-width ratios with growth of the carapace.
This species is easily distinguished from its congeners by its shape. The carapace of P. alaskensis is more square, the anterolateral margin is shorter, and the orbits are larger than other species within the genus (Rathbun, 1926) . Portunites triangulum Rathbun bears a triangle of three teeth near the inner angle formed by the branchial region, and a broader mesogastric region (Rathbun, 1926) . The epigastric and protogastric lobes of P. triangulum each bear a medial tubercle not found on either Portunites insculpta Rathbun or P. alaskensis. Portunites alaskensis has a slight depression at the posterolateral comer which is not obvious on either P. triangulum or P. insculpta. This depression may have been used as a resting place for the fifth pereiopod.
There are no known extant species of Portunites. It can be inferred from its paddle-like fifth pereiopods that Portunites alaskensis was not limited to living on the substrate but was a swimmer. In addition, the poor preservation of the lateral spines suggests that the carapace was light enough to enhance the ability to swim. It is probable that this ability to swim adapted P. alaskensis to many water depths, from neritic to bathyal, as long as there was an available food supply (Jeletzky, 1973) .
Extant Atlantic species of portunid crabs with paddle-like fifth pereiopods tolerate marine, brackish, and even fresh water (Williams, 1984) . They often can be found inhabiting estuaries. In addition, swimming portunids also seem to be quite tolerant of a broad range of temperatures. Though well adapted to neritic environments, these crabs occur at greater depths on a variety of substrates. Rathbun, 1916. BRANCHIOPLAX WASHINGTONIANA Rathbun, 1916 Diagnosis.-Subquadrsite carapace, slightly broader than long; front straight, orbits shallow, directed forward; anterolateral margins convex, converging anteriorly, dentate, bearing five teeth; posterolateral margin weakly convex, converging somewhat posteriorly; posterior margin straight, strongly heterochelate.
Emendation to description. SwhqwsidrsiXQ carapace, slightly broader than long, length about 85% width; widest at anterolateral angles, slightly convex longitudinally, less so transversely; front about 33 percent total width, medially sulcate; margin weakly convex, bearing shallow medial notch.
Orbits shallow, directed more forward than out; extraorbital tooth as rectangular comer; dorsal margin of orbit bearing one deeply grooved, slightly open fissure about two-thirds back from fronto-orbital angle, parallel to axis of carapace; shallower fissure anterior to orbital tooth, directed toward axis of carapace; dorsal margin of orbit flares upward forming groove posteriad orbital ridge. Anterolateral margin about 33 percent total length of carapace, convex in outline, converging anteriorly from anterolateral angle; with five teeth including extraorbital tooth; first two teeth coalesced to form straight edge about same length as orbit; third tooth largest, extending slightly beyond second; fourth less robust; fifth reduced or absent.
Posterolateral margin more weakly convex, about 60 percent total length; gently converging posteriorly; posterolateral angle as rounded comer; posterior margin straight to slightly convex, about 1.2 times front margin, ridged, with narrow beaded rim.
Regions well defined by shallow grooves; epigastric region gently swollen, merging with front; protogastric region broad, ovate swelling on either side of mesogastric region; basal margin straight, diverging posteriorly from midline; mesogastric region narrow sulcate extension of anterior metagastric, sides only slightly flared; medially keeled; metagastric region triangular; sides straight, base arcuate; anterior extends gradually into mesogastric; medially swollen, bearing two pairs of nodes on either side of midline of carapace; urogastric region crescentshaped, just posterior to base of mesogastric; not medially divided; bearing single median node; hepatic regions gently swollen, outer margins bearing first two anterolateral teeth.
Cervical groove a sinuous U-shaped curve originating just posteriad hepatic region and extending along posterolateral margin of protogastric lobes to base of metagastric region; interrupted medially by urogastric region.
Cardiac region urn-shaped, defined by shallow narrow groove; with three nodes as apices of triangle, directed posteriorly; branchiocardiac grooves deeply etched arcs directed toward axis of carapace; distance between most interior part of grooves about one-eighth extreme width of animal. Intestinal region a flat area posterior to cardiac region.
Epibranchial regions small, just posteriad hepatic, outer margins bear fourth and possibly fifth anterolateral teeth; mesobranchial regions with arcuate raised ridges directed anteriorly, more swollen distally; metabranchial regions broadly swollen, well delimited by wide shallow grooves.
Abdomen of seven distinct somites with swollen axial regions and raised, granulate pleural regions; somites one and two of about equal length, one wider than two; swollen medially; both arcuate, with arc directed anteriorly; both very granulate across entire width of somite, more densely so on pleural margins; strongly ridged medially; somite three widest, pleural margins strongly curved posteriorly; four narrower, more gently arcuate than three, narrowing posteriorly; five and six more gently arcuate with five longer but narrower than four, six longer than five; five and six with gently convex pleural regions; seven an equilateral triangle, apex rounded.
Sternum long, narrow, punctate; margins raised, granulate; stemites one through three indistinct; four as broad as long, largest of stemites; five and six wider than long; seven with convex posterior margin and sinuous anterior margin; eight reduced, not obvious. Pterygostomian region triangular; posterior margin raised granulate ridge; central part broadly swollen; buccal frame diverges anteriorly; ischium of third maxillipeds longer than broad, slightly arched or curved toward axis of animal, diverging anteriorly.
Animal strongly heterochelate; meri of first appendage as wide as long, constricted medially; carpi as broad as long, with anterior tooth on inner surface; manus of major chela strong, stout with long, slender fixed finger flexed downward, dactylus unknown.
Walking appendages somewhat compressed; ovate in cross section; dactyli lanceolate.
Measurements.-yiQdLSurQVCiQnXs (in mm) are listed in Table 1 . Branchioplax washingtoniana was described by Rathbun (1926) from rocks, considered to be Oligocene in age, on the Olympic Peninsula in Washington. Subsequently, these rocks, known as the Hoko River Formation, near Koitlah Point, have been assigned a late Eocene age based on age-diagnostic foraminiferans and molluscs (Snavely et al., 1978) . Other specimens identified by Rathbun (1926) from Washington were from the Clallam Formation, which is Miocene in age (Snavely et al., 1978) . In addition, Rathbun (1926) identified B. washingtoniana from the Bering Lake area of Alaska. These were assigned an Oligocene age.
In this study, eight specimens are referable to B. washingtoniana. Six of these are from the Orca Group, near Galena Bay. Two were collected along the west shore of Bering Lake; one from the Tokun Formation; the stratigraphic position of the other is unknown. Two additional specimens were examined, and their characters applied to the emended description. One of these (USNM 431263) was collected by Scott McCoy during field research in Alaska, and later donated by the Amoco Company to the U.S. Geological Survey. The other specimen (USNM 431271) was collected from the unnamed member of the Poul Creek Formation in the vicinity of Bering Lake, Alaska, at locality 45 AMr 149. Due to a change in numbering systems, this locality could not be indicated accurately on the locality map. This specimen was from the collection at the United States National Museum of Natural History.
Specimens are preserved as molds of the interior within wellindurated concretions. Many have partially preserved, attached appendages (USNM 431265 and USNM 431270). Each of the two additional specimens is preserved as a complete cephalothorax with the ventral surface well exposed.
Remarks. -KsiXYihun erected the genus Branchioplax in 1916 to accommodate one species. Essential characters included an arcuate anterolateral margin that is dentate, orbits of moderate size that are directed forward, a posterolateral margin that is longer than the anterolateral margin and is moderately convergent, and a front that is not emarginate.
Characters used to place Branchioplax washingtoniana with the Goneplacidae are the hexagonal shape, the straight front margin, the dentate anterolateral margin, and the convergent posterolateral margin. Goneplacids share many characters with the Xanthidae, so much so that the two families are considered to merge (Williams, 1984) . Many of the characters used to distinguish the two families include male sexual characteristics, such as the position of the male genital opening. Although the opening cannot be seen on fossils, the position of the first three abdominal segments and their relationship to the seventh and eighth sternites can be compared to those illustrated by Guinot (1969a Guinot ( , 1969b Guinot ( , 1969c and the position of the genital opening can be inferred from these comparisons. In addition, the relative width of the fronto-orbital region can be used to distinguish the two families. The width of the fronto-orbital region never exceeds 80 percent of the extreme width within the Xanthidae; however, within the Goneplacidae the region can be as much as 90 percent of the extreme width (Williams, 1984) . Because Branchioplax washingtoniana has a fronto-orbital width which ranges from 67 to 74 percent of the extreme width (Table 1) , this character is not useful in this case.
Within the Goneplacidae, Branchioplax washingtoniana was placed with the Carcinoplacinae (Glaessner, 1969) . Characters for this subfamily include a transversely hexagonal outline of the carapace, a fairly wide front, orbits of moderate size, a welldefined epistomal region, a square-cut buccal frame that is usually closed by the third maxillipeds, and maxillipeds with a subquadrate merus. Additionally, the base of the third segment of the abdomen of the male covers the entire space between the last pair of walking legs (Sakai, 1976) . All of these characters obtain for B. washingtoniana.
Branchioplax washingtoniana is an extinct species; however, goneplacids, in general, are considered a deep-water group living on a variety of substrates. Members of this family are found at many different depths and are often found living at the edge of the continental shelf (Williams, 1984 NEOPILUMNOPLAX HANNIBALANUS (Rathbun, 1926) Figures 7.2, 7.4, 8.1-8.5 Diagnosis.-CsLVdiXiSict broader than long; front about onethird total width, margin gently convex, orbits oblique; anterolateral margin convex, with five teeth including extraorbital tooth, first two teeth coalesced; posterolateral margin converges posteriorly; posterior margin narrow, concave.
Emendation to description.-Carapace hexagonal, slightly broader than long, slightly convex longitudinally; ranges from 15.3 to 22.4 mm in length; widest at fourth lateral tooth; flanks turned slightly under at anterolateral angle and anterior angle, taper posteriorly.
Front gently convex, not produced; medially sulcate with no medial emargination; about one-third total width; posterior margin defined by deep groove; anterolateral margin convex, converging anteriorly, with five anterolateral teeth including extraorbital tooth, first two teeth coalesced forming edge about same length as orbit, third largest, fifth reduced; posterolateral margin convex, converging posteriorly; posterolateral corner a re-entrant; posterior margin narrow, concave; raised edge on rim, beaded.
Orbit shallow, extending obliquely, with 1 fissure about twothirds width of orbit from front, another at external orbital corner; furrow at front corner; upper margin slightly sinuous; extraorobital tooth rectangular in shape, dull.
Regions poorly defined by shallow grooves; epigastric region weakly swollen; protogastric region oblate lobes, tapering to lateral borders of metagastric region; mesogastric region medially ridged, sulcate region on midline of carapace, margins of region slightly flared; sides of medial ridge straight, region terminates anteriorly in dull point just posteriad front where frontal sulcus arises; metagastric region triangular, lateral margins slightly concave, posterior margin convex; urogastric region broad, swollen, U-shaped; posterior to margin of metagastric, not bilobcd; hepatic region gently swollen. Cervical groove poorly defined, sinuous, U-shaped; interrupted medially by urogastric region; terminates posteriad hepatic region. Cardiac region well marked by urn-shaped groove; branchiocardiac grooves deeply etched arcs directed axially; intestinal region marked by gently sinuous narrow grooves defining pits at base of cardiac region.
Epibranchial region small, weakly swollen, bearing fourth anterolateral tooth on outer margin; mesobranchial strongly arched. swollen medially, extending as ridge which terminates distally at fifth tooth, terminates axially at banchial-cardiac groove.
First two abdominal somites exposed dorsally, remainder folded ventrally; width of first three somites increases posteriorly from about one-fourth to about one-third extreme carapace width, width decreases on somites 4-7; length of abdominal Abbreviations as in Table 1. somites increases to somite four, decreases to somite six, somites six and seven longest; seven triangular, posterior apex sharply rounded. Surfaces of somites coarsely, unevenly punctate; axial region elevated; pleural regions ridged, margins apparently concave on somites 4-7. Sternum narrow, widening posteriorly, maximum width posterior to first pereiopod, depressed axially; surface coarsely and unevenly granulate. Stemite four as long as broad; five and six broader than long; seven obovate in outline, tapering to point anteriorly; eight unknown.
Pterygostomian region large, well-defined, triangular surface, broadly ridged, ridges pustulose; buccal cavity generally quadrate, widens slightly anteriorly, nearly closed by external maxillipeds.
Thoracic appendages strong; third maxilliped with ischium longer than broad, grooved longitudinally at inner one-third, flaring outward posteriorly; exognath straight, terminating posteriorly at flared part of ischium; merus of third maxilliped as broad as long, articulating with ischium just distal to ischium groove; margins raised, granulate; length marked by broad, arcuate furrow; palp strongly incurved.
Coxa of first pereiopod wider than long; basis with slightly concave anterior margin; ischium longer than broad, widening distally; merus much longer than wide, tapering distally; carpus quadrate, bearing interior acute tooth. Manus of major cheliped longer than high, punctate; propodus and dactylus unknown. Third and fourth pereiopods longest. Meri of ambulatory limbs somewhat compressed; ovate in cross section, ornamented by transverse ridges on anterior margins. Carpi carinate along anterior margin; dactyli lanceolate.
Measurements. -MtdLSuvQvncnis (in mm) are given in Table 2 . Locality, type specimens, and occurrences. -The holotype, SU 5175, and one paratype, SU 5273, are deposited in the California Academy of Science, San Francisco, California. Rathbun (1926) described Neopilumnoplax hannibalanus from the conglomerate clifls at Koitlah Point on the Olympic Peninsula in Washington. These rocks have been assigned a late Eocene age (Snavely et al., 1978) . Rathbun (1926) also recognized the species from the late Eocene Cowlitz Formation in Washington and from middle Oligocene rocks near Nehalem Bay, Oregon.
Specimens referable to this taxon were collected from localities 64 APr 255C (USNM 43 1277 and USNM 43 1279), in the Orca Group, and M1222 (USNM 431273, USNM 431274, and USNM 431275), M1227 (USNM 431272), and 53 AMr 14M (USNM 431278) along the west shore of Bering Lake, probably in the Tokun Formation (Marincovich, personal commun.) ; in addition, two specimens were collected from the west bank of the Nehalem River at a bend approximately 0.9 miles SE of Sunset Junction, Washington County, Oregon (USNM 431280 and USNM 431281), and one specimen from an unknown locality (USNM 431276). These are deposited in the United States National Museum of Natural History.
Remarks. -Siimpson (1858) introduced the generic name Pilumnoplax to embrace four Japanese species, with its type species Pilumnoplax sulcatifrons Stimpson, 1858 . In 1918, Tesch assigned P. sulcatifrons to Eucrate de Haan, 1835. Thus, Pilumnoplax became the junior subjective synonym of Eucrate. The three remaining original species also were assigned to other genera. Pilumnoplax longipes and P. ciliata were assigned to Heteropilumnus Tesch, 1918 , and P. sculpta was assigned to Lophoplax Tesch, 1918 . Many paleontologists continued to apply the name Pilumnoplax, for instance, Balss (1957) and Glaessner (1969) (Manning and Holthuis, 1981) . Serene (1968) recognized that it would be necessary to introduce a new genus to embrace some of the species referred to Pilumnoplax, subsequent to the work of Tesch (Manning and Holthuis, 1981) . Therefore, Serene initially introduced Neopilumnoplax, as a manuscript name to embrace five Indo-West Pacific species: P. heterochir Studer, 1882, P. sinclari Alcock, 1899, P. abyssicola Miers, 1886 , P. cooki Rathbun, 1911 , and, questionably, P. acanthomerus Rathbun, 1911 . Subsequently, Guinot formalized the name. The type species for Neopilumnoplax is P. heterochir.
Guinot (1969b) concurred with Serene's newly established genus. However, she restricted assignment of species to the new genus to P. heterochir, P. americana Rathbun, 1898, and P. sinclairi (Manning and Holthuis, 1981) . Pilumnoplax abyssicola and P. cooki were reassigned to Carcinoplax, and P. acanomerus was left unassigned by Guinot (1969c) . Subsequently, Manning and Holthuis (1981) reassigned P. atlantica Miers, 1881, and P. oxyacantha Monod, 1856 , to the genus Machaerus Leach, 1818. Although the extant species of Pilumnoplax have been studied thoroughly and their taxonomic assignments reviewed, there has been no analysis of the assignments of three fossil species to this genus by Rathbun (1926) . Rathbun recognized P. hannibalanus, P. soledadensis, and P. carmanahensis from Washington and Oregon. In view of the abandonment of the genus Pilumnoplax, these fossil species require re-evaluation.
It must be noted that many of the new assignments by different carcinologists reflect advances in the understanding of the complex relationships within the Goneplacidae. For example, Guinot (1969a Guinot ( , 1969b Guinot ( , 1969c has based many reassignments on sexual characteristics, especially the position of the male gonoduct. Unfortunately, these characteristics often are not well preserved in the fossil record. Consequently, re-evaluation of the fossil specimens will continue to depend on preservable characters, although these are not always satisfactory for diflcrentiating genera within this complex family.
There does appear to be a strong correlation between the shape and position of the seventh and eighth sternites, their relationship to the insertion of the fifth coxa, and the placement of the male gonoduct. Thus, although the gonoduct itself is not observable on a fossil, these relationships may indicate the placement of the gonoduct. These characteristics may be employed to recognize different genera within the Goneplacidae, and to recognize subfamilies within the family.
Other characters of generic importance within the Goneplacidae include: the shape of the carapace, the definition of the regions on the dorsal carapace, the curvature of the anterolateral margin, the number of teeth on the anterolateral margin, the curvature and lobation of the front margin, the degree of convergence of the posterolateral margins, the shape and position of the third maxillipeds, and fusion of the abdominal somites. Characters used to define species are more subtle. These include: the convexity or concavity of the margins of the abdominal somites, the shape of the anterolateral teeth, the shape and decoration of the chelae, the relative convexity of the regions of the dorsal carapace, and the definition of the posterior margin.
The shape and position of the seventh stemite indicate that Neopilumnoplax hannibalanus is a member of the Euryplacinae. The abdominal somites 1-3 appear to cover the entire sternal width between the fifth coxa. The regions are not well defined, the front is usually square, often little deflexed, and the buccal cavity is quadrate and almost closed by the external maxillipeds, which have subquadrate meri.
Neopilumnoplax hannibalanus is difficult to distinguish from Branchioplax washingtoniana. The first two teeth are coalesced to form a straight margin on B. washingtoniana as they are on A^. hannibalanus. This is a character that does not occur in many genera within the Goneplacidae. The shape and size of the third maxillipeds are quite similar on both genera, as is the general shape of the abdomen (USNM 431271 and USNM 431281; Figures 7, 9 ). Posterolateral margins of A^. hannibalanus converge more noticeably than those of 5. washingtoniana and the regions on the dorsal carapace of A^. hannibalanus are not as clearly marked. Margins of the sixth abdominal somite are convex on B. washingtoniana, not straight or slightly concave as with A^. hannibalanus.
Neopilumnoplax hannibalanus shares several characters with the type species, Neopilumnoplax heterochir. The maxillipeds are similarly placed, the sternites are similar in shape and size, and the posterolateral margins converge. The seventh abdominal somite of TV. heterochir is more rounded than with A'. hannibalanus (Figure 9 ).
The two other fossil species referred to Pilumnoplax (Rathbun, 1926) require further study before they can be assigned to another genus. Pilumnoplax carmanahensis was described by Rathbun (1926) as having many features in common with P. americana and eventually may be placed with Neopilumnoplax. Pilumnoplax soledadensis has a rather short front margin which is distinctly bimarginate. This character probably cannot be accommodated by the variation with Neopilumnoplax.
Genus ORBITOPLAX n. gen.
Diagnosis.-As for the type species. Description.-As for the type species. T^yp<^ genus. -Orbitoplax plafkeri n. sp., the sole included species.
Etymology. -^^Orbiio,'" refers to the elongate orbital ridges. "Plax" is a Greek word which means tablet. Many of the Goneplacidae possess a carapace which has a flat appearance. Thus, the word "plax" is often used for the Goneplacidae and its use suggests that a genus is a member of that family.
Geographic and stratigraphic location.-As for species.
ORBITOPLAX PLAFKERI n. sp. Figure 10 .1-10.5 Diagnosis.-C?Lr?LTp3.ce hexagonal, slightly wider than long, longitudinally convex; orbits wide, facing forward; two narrow fissures in supraorbital ridge; front projecting, wide, equal to length of supraorbital ridge; margin straight, with tiny medial notch; fronto-orbital width slightly greater than 80 percent total width; anterolateral margin short, bearing only extraorbital spine and anterolateral spine; regions well defined; branchial regions much swollen; heterochelate; carpus longer than broad.
Description. -Carapace hexagonal, slightly broader than long, widest at anterolateral angle; length ranges from 13.4 mm to 18.5 mm; slightly convex transversely, smoothly convex lon- comers sharply squared; orbits fairly deeply concave, directed forward and slightly upward; supraorbital margin raised, bearing two shallow notches; extraorbital tooth small, directed more forward than out, subacute; eye with well-developed ocular peduncle, widening distally. Anterolateral margin short, slightly more than 25 percent total length, somewhat arcuate, converging anteriorly from anterolateral tooth to extraorbital tooth; no other teeth; anterolateral tooth large, as seen by base, pointing more forward and upward than out; posterolateral margin long, about 70 percent total length, sinuous, converging posteriorly; posterolateral comer a re-entrant, subtle marginal rim; posterior margin concave with narrow marginal rim.
Regions defined by broad shallow grooves; swollen, raised areas bearing granules; epigastric region broad, gently swollen, not well defined, separated from orbits by broad shallow furrow, not easily separated from protogastric or mesogastric regions; protogastric region broadly swollen, ovate in outline, axis of oval diverging anteriorly from long axis of animal, separated from hepatic region by shallow grooves, not well separated from mesogastric region, separated from metagastric region by very shallow furrow; mesogastric region poorly defined, narrow extension of anterior metagastric region, tapering forward, disappearing just posteriad medial notch in front margin; metagastric region triangular, tapering forward, merging with mesogastric; two nodes and granular muscle attachment scars along arcuate base; urogastric region indistinct; hepatic area broadly swollen, separated from margin of dorsal carapace by shallow furrow.
Cervical groove well defined, sinuous and broadly U-shaped, interrupted medially by urogastric region; cardiac region urnshaped, bearing three pustules forming triangle, apex directed posteriorly; branchiocardiac grooves fairly deep axially directed arcs; intestinal region small, poorly defined.
Epibranchial region not swollen, anterolateral tooth on outer margin; inflated boss at midpoint of mesobranchial regions, boss tapers into ridge which extends to inner angle of branchial region, tapers distally to form cristate edge with side just posteriad anterolateral spine; large boss at midpoint of metabranchial region, boss covered by fine granules.
Ventral aspects of carapace, including sternum, unknown. First two abdominal segments visible dorsally.
Chelipeds unequal, coarsely punctate, right much larger than left; meri of chelipeds longer than broad, incurved medially, projecting little beyond body, widening distally; carpi rounded, longer than broad; hand robust, palm nearly twice as long as high, widens distally; propodus long, slender, slightly flexed; teeth on occlusal surface of propodus broadly triangular; ambulatory appendages flattened, ovate in cross section, a series of short transverse ridges along anterior dorsal margin of meri.
M^<2^wr^m^«^^.-Measurements (in mm) are listed in Table  3 and illustrated in Figure 11 .
Etymology. (Figures 1, 12) . The lower Poul Creek Formation has been assigned a late Eocene to early Oligocene age. Members of this genus also have been identified from the Blue Mountain Member of the Crescent Formation, Olympic Peninsula, Washington.
Remarks. -This taxon is represented by eight specimens. One is preserved as a mold of the interior with part of the right and left carpi exposed, and part of the propodus of the right cheliped (USNM 431282). Another of the specimens is a well-preserved mold of the interior of the cephalothorax, with the left flank and the carpus of the right cheliped exposed (USNM 431283). The dorsal surface of the carapace is partially covered with broken, replaced integument and exhibits part of the meri of some of the ambulatory appendages. A third specimen is preserved as an internal mold which has preserved the entire right chela (USNM 431285). The anterolateral spine has not been preserved on any of the specimens. All of the specimens were preserved in calcareous concretions.
Certain of the Goneplacidae share some characters with the Xanthidae, which makes assignment of a fossil specimen to a precise systematic position problematic. The problem is compounded by the reliance on the position of the male genital duct for separation of the two families. Although these characters may be reliable criteria on living specimens, they impose severe restrictions for the study of fossils. Genital openings are not commonly observed in the fossil record. In addition, the ventral surface of the cephalothorax is not preserved on every specimen. Another character, whether or not sternite 8 of the male is exposed between the second abdominal segment and the coxa of the fifth pereiopod, is not always observable. When the ventral surface is not exposed, the specimen cannot be sexed with certainty and, often, dorsal exposure of the abdominal somites reveals displacement of these segments from the cephalothorax.
There are, however, certain characteristics of the dorsal carapace that can be used to refer a specimen to the Goneplacidae with some assurance. One is the length of the fronto-orbital margin relative to the greatest width of the carapace. The frontoorbital margin is never more than 80 percent of the greatest width in the Xanthidae and can exceed this proportion within the Goneplacidae (Williams, 1984) . Additionally, although there may be occasional exceptions, elongation of the supraorbital ridges is a character found in the Goneplacidae. Orbitoplax plajkeri should be referred to the Goneplacidae, based on the elongation of the orbits and the length of the fronto-orbital margin, which is always slightly greater than 80 percent of the total width (Table 3) .
Within the Goneplacidae, Orbitoplax can be eliminated immediately from certain subfamilies. The carapace of the Goneplacinae is subquadrate and widest between the extraorbital angles; Orbitoplax is hexagonal in outline and widest between the anterolateral angles. Styrioplax (=Microplax Glaessner, 1928) has small orbits. This leaves the genera within the Euryplacinae, Carcinoplacinae, and Eucratopsinae (Prionoplacinae). Since keying within the subfamilies of the Goneplacidae primarily is based upon male abdominal and sexual characteristics, it is not prudent to try to refer Orbitoplax to one of these subfamilies. Rather, the wiser choice is to compare Orbitoplax with the known genera in the remaining subfamilies.
Within the Euryplacinae, Orbitoplax plafkeri possesses characters most like those of the extant genus, Euryplax Stimpson (1859). However, Euryplax spp. have a carapace that is smooth, much broader than long, with three strong teeth on the anterolateral margin. In addition, the anterolateral margin is much longer than with those o^ Orbitoplax. Eucrate de Haan (1835) , an extant genus known also from the Tertiary, embraces species characterized by a bilobate front and a subquadrilateral carapace with small orbits and lobate anterolateral borders. Characteristics of the extant genus Heteroplax Stimpson, 1858, are somewhat similar to those of Orbitoplax; however, Heteroplax has a carapace that is broadest between the external orbital angles and appears quadrate in outline. Species of Frevillea A. Milne Edwards (1880), an extant genus, are much broader than those of Orbitoplax, with the greatest width between the extraorbital teeth. Trizocarcinus Rathbun (1914) are characterized by a carapace that is quadrilateral in shape, and anterolateral margins with three strong teeth. Machaerus Leach, 1818 , is an extant genus distinguished by a smooth carapace bearing three or four pairs of anterolateral teeth and a short front margin.
Of the fossil genera within the Carcinoplacinae, Orbitoplax plafkeri is most like species within Glyphithyreus Reuss (1859) from the Eocene. Orbitoplax spp. have a projecting front which is as wide as each supraorbital margin, short anterolateral margins, and two fissures along the supraorbital ridge, as does Glyphithyreus; however, the orbits and front of Orbitoplax spp. are much wider and there is no medial sulcus on the front as in Glyphithyreus. Of the other fossil genera, Branchioplax Rathbun (1926) has shorter orbital margins, is not convex, and has five anterolateral spines. Species of Cardnoplacoides Kesling (1958) are transversely oval and smooth, rather than marked by grooves. Carcinocarcinus Lorenthey (1898) have small orbits and four anterolateral teeth. The deflexed front of Galenopsis A. Milne Edwards (1865) is medially sulcate and the orbits are much smaller than in Orbitoplax. The carapace of the Laevicarcinus Lorenthey and Beurlen (1929) is flat, not convex, and the anterolateral margin is four-lobed. Martinezicancer Van Straelen (1939) has a supraorbital spine and two posterolateral teeth not found on members of Orbitoplax. Tehuacana Stenzel (1944) have a square carapace with the fronto-orbital margin 70 percent of the greatest width.
Of the extant genera in the Carcinoplacinae, members of Or- bitoplax most resemble species of Psopheticus Alcock, 1894. Psopheticus spp. possess wide orbital ridges and two anterolateral teeth. However, the anterolateral margin of the three species embraced within this genus is much longer than that exhibited by the species of Orbitoplax. Additionally, the front margins of Psopheticus spp. are narrower and the orbits wider. Consequently, the orbital margins of Psopheticus spp. are noticeably longer than the front margin. Most importantly, the outline of the carapace of Psopheticus spp. has a quadrate appearance because the posterolateral margins do not converge. Of the other extant genera, the carapace of species embraced by Neopilumnoplax Serene, 1969 , is depressed and the fronto-orbital border is only 70 percent of the total width of the carapace. Carcinoplax Addicott, 1978 , in Plafker, 1987 H. Milne Edwards (1852) are defined as transversely oval with three anterolateral teeth and small orbital margins. Although species of Carcinoplax demonstrate great variation within the genus, none of the species embraced by the genus exhibit the wide orbits of Orbitoplax.
Of the extant genera in the Eucratopsinae, members of Orbitoplax most resemble species of Glyptoplax Smith (1870). However, Glyptoplax spp. have shorter supraorbital ridges and anterolateral borders with four teeth. Additionally, the carpi of the major chelipeds of the Orbitoplax are more rectangular and the meri of the walking legs are broader. Prionoplax H. Milne Edwards (1852) are characterized by a trapezoidal carapace with the anterolateral margin continuous with the posterolateral margin. Panoplax Stimpson (1871) are defined by a depressed carapace and small orbits. Species of Tetraplax Rathbun (1900) have dentate anterolateral margins and a front that is medially sulcate. In addition, the posterolateral margin of Tetraplax spp. is more convergent than with the species of Orbitoplax.
Nannop/ax Guinoi (1967) Orbitoplax is distinct among the Goneplacidae. The elongate orbits, which are the same length as the orbital margins, set this genus apart. In addition, the convex shape, well-defined regions of the dorsal carapace, and convergent posterolateral margins make this a unique taxon.
Orbitoplax sp. has recently been discovered in the Blue Mountain Member of the Eocene Crescent Formation, Olympic Peninsula, Washington. This implies that the genus may have originated south of the Gulf of Alaska. Because the specimens from Washington have not been thoroughly studied, it is not possible to comment on their species identity at this time.
SUMMARY AND CONCLUSIONS Rathbun (1926) One new genus and species, Orbitoplax plafkeri. is described from the Poul Creek Formation on Wingham Island.
The stratigraphic position of the sequence of rocks at Koitlah Point, Olympic Peninsula, Washington, has been significantly refined since Rathbun (1926) originally described the decapod fauna. Rathbun made her age interpretations before the era of microfossil biochronology. New information, based on molluscs and foraminiferans, indicates a late Eocene age for this sequence, rather than Oligocene as Rathbun suggested. These revised age assignments place some doubt on the decapod ranges as originally suggested by Rathbun (1926) and limit the biochronological usefulness of decapod taxa, unless combined with molluscan taxa. Further, this suggests that other decapod age determinations may require re-evaluation in the context of more recent stratigraphic correlations.
The occurrence of Raninoides vaderensis within Orca deposits appears to corroborate an Eocene age for the Orca Group as suggested by Plainer et al. (1985) . The Orca Group probably was deposited before the end of the middle Eocene. This is compatible with the range of ages for the different discordant plutons intruding the Orca Group. Based on this evidence, the ranges of Neopiluinnoplax hannibalanus and Branchioplax washingloniana must be extended to include the middle Eocene. The occurrence of a new genus and species of goneplacid from Alaska and Washington adds to the diversity of the Pacific West Coast decapod fauna.
